Fifteen and 13 microsatellite loci were isolated, respectively, from Campoletis sonorensis Cameron and from Chelonus insularis Cresson. These two parasitic Hymenoptera are primary parasitoids of Lepidoptera in North, Central and South America, including the important agricultural pest Spodoptera frugiperda. Allelic diversity and heterozygosity were quantified in samples from Mexico. Each locus was polymorphic, with the number of alleles ranging from two to 16 in C. sonorensis and from four to 18 in C. insularis. Heterozygosity ranged from 0.088 to 0.403 in C. sonorensis and from 0.106 to 0.458 in C. insularis.
Spodoptera frugiperda (J. E. Smith) (Lepidoptera: Noctuidae) is one of the most devastating pests in the Americas (Kranz et al. 1977) , attacking numerous crops of great economic importance (Sparks 1979; Knipling 1980; Pashley 1986 ). This Lepidoptera is in turn attacked by a number of parasitoid species (Molina-Ochoa et al. 2000 , 2003 . A good understanding of the patterns of genetic variability within and among parasitoid populations may help us to determine the selection forces that drive their population dynamics and evolution. Chelonus insularis Cresson (Hymenoptera: Braconidae: Cheloninae) is an egg-larval parasitoid of Spodoptera sp. while Campoletis sonorensis Cameron (Hymenoptera: Ichneumonidae: Campoleginae) is a larval parasitoid. Both species are distributed over South, Central and North America and they were the two predominant parasitoid species collected in Mexico during the summers of 2005 and 2006. Microsatellite markers were developed to investigate a potential effect of the host plant on the population genetic structure of parasitoids.
Total genomic DNA was isolated from four individuals of C. insularis and from three individuals of C. sonorensis, using the DNeasy Tissue Kit (QIAGEN) following the manufacturer's instructions. Enriched DNA library with microsatellite sequences and sequencing of 192 clones per species were performed by the SREL DNA Laboratory, University of Georgia, USA following the protocol of Glenn & Schable (2005) . Cloned microsatellite sequences were edited using the ChromasPro 1.41 software (Technelysium Pty Ltd). Microsatellite loci which offered a flanking region long enough to design primers were selected. Seventy-six and 98 primer pairs were then designed, respectively, for C. insularis and C. sonorensis with Primer 3 (version 0.4.0; Rozen & Skaletsky 2000) using stringent conditions [i.e. primer melting temperature (T m ): 50-60°C (optimal: 55°C); maximum T m difference: 1°C; GC content: 40-60%; maximum self-complementarity: 6; maximum 3′ self-complementarity: 2; maximum poly-X: 4; GC clamps: 2].
Polymerase chain reaction (PCR) amplifications were carried out in 10-μL volumes containing 1 μL of extracted DNA, 1.5 mm MgCl 2 depending on the locus (Table 1 ), 1 μL of 1.5 mm dNTPs, 1 μL of PCR buffer (Promega), 1 U of Taq DNA polymerase (Promega), 0.5 μL of 10 μm forward primer, and 0.5 μL of 10 μm reverse primer. Microsatellites were amplified in Biometra UnoII thermocyclers (Biometra) using the following touchdown programme: initial denaturation at 94°C for 1 min 30 s; five cycles of 94°C for 45 s, 60°C for 45 s, 70°C for 45 s; five cycles of 94°C for 45 s, Correspondence: Ted Turlings, Fax: +41 32 718 3001; E-mail: ted.turlings@unine.ch Published in Molecular Ecology Resources 9, issue 1, [171] [172] [173] 2008 which should be used for any reference to this work GTATGAGCGGACAAAAGG †NS, nonsignificant; *P < 0.05; **P < 0.01; ***P < 0.001. 57°C for 45 s, 70°C for 45 s; 10 cycles of 94°C for 45 s, 55°C for 45 s, 70°C for 45 s; 20 cycles of 94°C for 45 s, 52°C for 45 s, 70°C for 45 s; final elongation at 70°C for 5 min. PCR products were run on 0.6% agarose gels to check for amplification. These first tests were carried out on four females coming from the same population and on three females coming from three different locations. Among the 76 and 98 loci tested for the two species, respectively, only 13 and 15 provided satisfactory amplification (amplified bands of expected size with few supernumery bands), respectively, for C. insularis and C. sonorensis. Amplifying loci were then genotyped to check for polymorphism, eventually adjusting PCR conditions by reducing MgCl 2 concentration to 1 mm to eliminate supernumery bands preliminarily observed at some loci. For all loci, the forward primer was labelled with either 6-FAM, HEX or NED. Loci were multiplexed by size and by colour when possible to decrease the number of genotyping reactions. Genotyping of PCR products was performed on an ABI PRISM 3100 sequencer (Applied Biosystems) by Macrogen Inc. on 59 and 68 females (males were not genotyped because of the haplodiploid nature of inheritance in Hymenoptera), respectively, for C. insularis and C. sonorensis, from one population collected in the state of Guanajuato, Mexico (Table 1) . Genotypes were scored using Peak Scanner Software version 1.0 (Applied Biosystems). All loci were then checked for the presence of null alleles using Micro-Checker (Van Oosterhout et al. 2004) . Eight loci showed evidence for the presence of null alleles (Ci9, Ci13, Ci15, and Ci28 in C. insularis, and Cs19, Cs21, Cs23 and Cs37 in C. sonorensis).The expected heterozygosity and the observed heterozygosity were calculated using GenAlEx (available at http://www.anu.edu.au/BoZo/GenAlEx/; Peakall & Smouse 2006) . The number of alleles, genotypic disequilibrium and deviation from Hardy-Weinberg equilibrium (HWE) were estimated using GenePop 4.0 (Raymond & Rousset 1995) .
Allelic diversity ranged from four to 18 alleles in C. insularis and from two to 16 alleles in C. sonorensis. Heterozygosities were between 0.106 and 0.458 in C. insularis and between 0.088 and 0.403 in C. sonorensis. Five loci showed significant deviation from HWE in both C. insularis and C. sonorensis when exact tests (GenePop 4.0; Raymond et al. 1995) were performed. No linkage disequilibrium was observed for any loci pair in C. insularis. In C. sonorensis, the exact test for genotypic disequilibrium showed four loci pairs with significant P values after Bonferroni corrections: Cs15-Cs19 (P < 0.01), Cs19-Cs21 (P < 0.01), Cs-19-Cs48 (P < 0.01) and Cs20-Cs21 (P < 0.01).
These results showed that the microsatellite DNA loci described here are highly polymorphic, and that these markers will be useful in the investigation of population genetic structure, parentage and mating system of C. insularis and C. sonorensis. Having reliable molecular tools at hand is one of the keys to a good understanding of the interactions between parasitoids and their hosts, and can help to develop novel strategies in managing populations of major pests, such as S. frugiperda.
